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background:  Baseline heart rate (HR) is associated with increased risk of adverse outcome in heart failure (HF) patients without AF. We aimed to 
assess whether the HR at any given time point (current HR) or a change in HR was associated with adverse outcome.
Methods:  We studied 5155 patients without AF (age 64±11 yrs, LVEF 38±15%, 77% on a beta-Blocker) over 14 visits in CHARM. Changes 
in HR from baseline and from preceding visit were calculated and categorized (drop of >10 , drop of 5-10 bpm, < 5 bpm change, increase of 
5-10,increase >10 bpm). We related current and changes in HR to the subsequent outcome of CV death or HF Hospitalization, adjusting for 
established risk factors.
results: As continuous covariates, current HR was a stronger predictor of outcome (HR: 1.20 [1.15-1.25] per 10 bpm; p<0.001; Z score 8.7) than 
baseline HR (HR:1.09 [1.04-1.13]; p<0.001; Z score 3.8). The upper tercile of current HR (>76 bpm) was associated with the highest risk (HR:1.49 
[1.29-1.71];p<0.001) relative to lowest tercile (HR <65bpm) . Increase in HR from baseline or preceding visits was associated with increased risk 
(Table). Any >10 bpm increment in HR from the preceding visit was associated with a 44% increased risk, and any >10 bpm decline associated with 
a 21% reduced risk of adverse outcome.
conclusion: In chronic HF, current HR is a better predictor of CV death or HF hospitalization than baseline HR, with higher values associated with 
worst outcome, as were increases in HR from baseline or from preceding visit.
Adjusted hazard ratio relative to “no change in HR” group for cardiovascular death or HF hospitalization
Change in HR from: >10 drop 5-10 drop 5-10 rise >10 rise
Baseline 0.66(0.56-0.78);p<0.001 0.87(0.73-1.03);p=0.12 0.99(0.83-1.18);p=0.97 1.27(1.11-1.48) p<0.001
Preceding visit 0.79(0.66-0.93);p=0.005 0.87(0.73-1.04);p=0.14 1.01(0.85-1.21);p=0.88 1.44(1.23-1.67);p<0.001
*Adjusted for baseline or preceding visit HR, age, sex, BMI, LVEF, candesartan use, previous HF hospitalization and diabetes mellitus
